(19) 



J 



(12) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(45) Date of publication and mention 
of the grant of the patent: 
27.02.2002 Bulletin 2002/09 



(n) EP 0 919 330 B1 

EUROPEAN PATENT SPECIFICATION 

(51) Intel. 7 : B24B 37/04 



(21) Application number: 99200214.7 

(22) Date of filing: 11.10.1995 



(54) Polishing pad cluster for polishing a semiconductor wafer 

Polierkissencluster zum Polieren einer Halbleiterscheibe 

Groupe de patins de polissage pour le polissage d'une plaquette semi-conductrice 



00 
o 

CO 
CO 

o> 



Q. 

LU 



(84) Designated Contracting States: 
DE FR GB IT NL 

(30) Priority: 11.10.1994 US 321169 

(43) Date of publication of application: 
02.06.1999 Bulletin 1999/22 

(62) Document number(s) of the earlier application(s) in 
accordance with Art. 76 EPC: 
95307202.2 / 0 706 856 

(73) Proprietor: LAM RESEARCH CORPORATION 
Fremont, CA 94538 (US) 

(72) Inventors: 

• Talieh, Homayoun 
San Jose, California 95124 (US) 



• Weldon, David Edwin 
Los Gatos, California 95030 (US) 

(74) Representative: Bucks, Teresa Anne et al 

BOULT WADE TENNANT, Verulam Gardens 70 
Gray's Inn Road 
London WC1X8BT (GB) 



(56) References cited: 
EP-A- 0118 126 
US-A- 5 212 910 



EP-A- 0 478 912 
US-A- 5 230 184 



• PATENT ABSTRACTS OF JAPAN vol. 8, no. 1 00 
(M-295), 1 1 May 1 984 & JP 59 014469 A (DEISUKO 
: KK), 25 January 1984 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed by Jouve. 75001 PARIS (FR) 



1 



EP 0 919 330 B1 



2 



Descripti n 

[0001] This invention relates to the field of chemical 
mechanical polishing systems for semiconductor wafers 
of the type used in the fabrication of integrated circuits. 
[0002] Integrated circuits are conventionally fabricat- 
ed from semiconductor wafers, each containing an array 
of individual integrated circuit dies. It is important at var- 
ious processing stages that the wafer be polished to a 
planar configuration. The present invention represents 
a new approach to the problem of such polishing. 
[0003] Breivoqel U.S. Patent No. 5,212,910 discuss- 
es the problem of achieving local planarity at the inte- 
grated circuit die scale in a wafer that itself is to some 
extent curved. The Breivogel patent discloses a com- 
posite polishing pad that includes a base layer of a rel- 
atively soft elastic material, an intermediate rigid layer, 
and a top polishing pad layer. The intermediate rigid lay- 
er is segmented to form individual tiles, each having a 
size comparable to that of an integrated circuit die. In 
use, individual tiles press into the first resilient base lay- 
er as necessary to allow the respective polishing pad to 
conform to the non-planar wafer. 
[0004] With this approach the individual tiles are not 
completely isolated from one another, because the re- 
silient base layer extends between the tiles. Further- 
more, the resilient base layer is designed to allow indi- 
vidual tiles to move in the Z direction, away from the 
wafer being polished. This approach may place unusual 
requirements on the polishing pad material. 
[0005] The present invention is directed to a new ap- 
proach which, to a large extent, overcomes the prob- 
lems discussed above. 

[0006] US-A-5,230,184, which is regarded as the de- 
scription of the closest prior art discloses a distributed 
polishing membrane and a plurality of periodic polishing 
pads that are attached to the flexible membrane. Pneu- 
matic or hydraulic pressure is applied to the membrane 
so that the pads are pressed against the surface of the 
wafer. 

[0007] According to claim 1 of the present invention, 
there is provided a polishing pad assembly for polishing 
a semiconductor wafer, said assembly comprising: 

at least one polishing pad supported on a ferromag- 
netic element; and 
at least one magnet; 

wherein in use a wafer is positioned between the pad 
and the magnet such that magnetic forces produced by 
the magnet on the ferromagnetic element bias the pad 
against the wafer. 

[0008] The invention also provides a method accord- 
ing to claim 10. 

[0009] The invention will now be desribed in detail, by 
way of example only, with reference to the accompany- 
ing drawings in which: 



Figure 1 is a perspective view of a first preferred 
embodiment of the polishing pad assembly of this 
invention. 

Figure 2 is a cross-sectional view taken along line 
5 2-2 of Figure 1. 

Figure 3 is a cross-sectional view taken along line 
3-3 of Figure 1. 

Figure 4 is a top view of a cardan joint suitable for 
use with this invention. 

Figure 5 is a perspective view of another preferred 
embodiment of this invention. 

[001 0] Turning now to the drawings, Figures 1 , 2 and 
3 relate to a first preferred embodiment 10 of the polish- 
ing pad assembly of this invention. The polishing pad 
assembly 1 0 is designed for use in chemical mechanical 
polishing of a wafer W that includes an array of integrat- 
ed circuit dies D. Typically, the wafer W is mounted in a 
non-gimbaling wafer holder (not shown) which provides 
a polishing force in the downward or Z direction and ro- 
tates the wafer W about a center of rotation C. Addition- 
ally, the wafer holder moves the wafer W along a path 
transverse to the Z direction. Wafer holders of this type 
are well known to those skilled in the art and do not form 
part of this invention. They are not therefore described 
in detail here. 

[001 1] As shown in Figures 1 and 3, the polishing pad 
assembly 10 includes four pad supports 12 which are 
guided for movement along the X direction, and are sub- 
stantially prevented from moving in either the Z direction 
or the Y direction. 

[001 2] Each pad support 1 2 defines an array of hem- 
ispherical recesses 14. Two of these recesses 14 are 
exposed at the right side of Figure 1 . Each of the pad 
supports 12 defines a lubricant manifold 16 which com- 
municates with each of the recesses 14 by a respective 
lubricant passageway 18. Pressurized lubricant is sup- 
plied to the recesses 1 4 via the manifold 1 6 and the pas- 
sageways 18 in order to ensure free articulation of the 
ball joints described below. If desired, the manifold 16 
can be deleted and the passageways can be separately 
pressurized. The bearings for the recesses 14 are pref- 
erably hydrostatic fluid bearings as described below. 
[0013] A drive system 20 reciprocates the pad sup- 
ports 12 in the X direction. Those skilled in the art will 
recognize that a wide variety of mechanisms can be 
used for the drive system 20, including pneumatic, hy- 
draulic and electrical drive systems. The pad supports 
12 can be coupled directly to the respective actuators, 
or alternately a linkage such as a cam drive, a lead 
screw or a crank shaft can be used. U.S. patent 
5,692,947 filed August 9, 1994 ("Linear Polisher and 
Method for Semiconductor Wafer Planarization"), as- 
signed to the assignee of the present invention, provides 
further details of suitable structures for the drive system 
20. 

[0014] The polishing pad assembly 10 also includes 
an array of polishing pad mounts 22, each comprising 
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a respective ball joint 24. Each ball joint 24 defines a 
hemispherical bearing surface 26 which is shaped to fit 
with a respective recess 14. Each of the bail joints 24 
has mounted at its upper surface a respective polishing 
pad 28. The polishing pad 28 has a selected thickness, s 
and the bearing surface 26 is preferably shaped such 
that the center of rotation 30 of the ball joint 24 is posi- 
tioned centrally on the surface of the polishing pad 28 
that is in contact with the wafer W. 

[001 5] The ball joints 24 preferably are allowed to tilt 10 
by ± 1° with respect to a centered position. A variety of 
materials and designs can be used for the ball joints 24. 
For example, both the bearing surface 26 and the recess 
14 can be formed of a suitable ceramic. Lubricants that 
are used should preferably be compatible with the pol- is 
ishing slurry, and fluid bearings can be used as de- 
scribed in US 5,593,344. Such fluid bearings have the 
advantage of being both rigid in the Z axis (for any given 
fluid pressure) yet easily adjustable in the range of 
0.0025-0.0050mm (0.0001-0.002 inch) in the Z direction 20 
(by adjusting fluid pressure). 

[0016] If desired, the recesses 14 and the bail joints 
24 can be replaced by cardan joints 110 as shown in 
Figure 4. Each cardan joint 1 1 0 supports a polishing pad 
112 on an inner ring 114. The inner ring 114 is mounted 25 
for rotation about the X axis by first bearings 118 which 
are secured to an outer ring 116. The outer ring 116 is 
mounted for rotation about the Y axis by second bear- 
ings 120 which support the outer ring 116 on a support. 
[0017] Preferably, the cardan joint defines a maxi- 30 
mum tilt angle of ± 1 .5° in both the X and Y directions, 
and the bearings 118, 120 can be formed as bushings, 
such as bronze bushings. The bearings 118, 120 are 
preferably sealed by elastomeric skirts and plugs to iso- 
late them from the abrasive slurry. 35 
[0018] A suitable cardan joint is described in US 
5,571,044. This cardan joint does not place the center 
of rotation on the wafer surface being polished. 
[0019] Both the polishing pads 28 and the polishing 
pads 112 define a pad area which is substantially less *o 
than that of the wafer W but not substantially less than 
that of a single integrated circuit die D. Preferably, the 
polishing pad area and shape are comparable to those 
of the die D, though of course other relationships are 
possible. The shape of an individual polishing pad can 45 
take the form of any polygon up to a circle, but the ideal 
shape for a polishing pad is identical in area and con- 
figuration to that of an individual die. Individual pads are 
separated from one another, but they are preferably sit- 
uated closely adjacent to one another to provide a max- so 
imum polishing surface which results in a maximum ma- 
terial removal rate. 

[0020] Because the joints 24, 1 1 0 are firmly and rigidly 
supported in the Z direction, the respective polishing 
pads 28, 112 are supported in the Z direction without 55 
excessive float. This provides the important advantage 
that conventional polishing pad materials can be used 
if desired. Conventional polyurethane polishing pad ma- 



terial having a hardness ranging from 52-62 Shore D 
and 50-80 Shore A is suitable, including the materials 
supplied by Rodel of Scottsdale, Arizona as polishing 
pad material IC1000 or SUBA IV. The thickness of the 
polishing pad 28, 112 can vary widely, depending upon 
the application. For example, the thickness of the pad 
can range from 0.127mm to 12.7mm (0.005 inches to . 
5 inches). One suitable configuration utilizes a total pad 
thickness of 3.05mm (0.12 inches) comprising JC1000. 
A thicker pad material may be appropriate because con- 
tinuous pad conditioning may be desirable, and it there- 
fore may be suitable to use a pad thickness between 
6.35mm and 12.7mm (.25 and .5 inches). 
[0021] The drive system 20 described above recipro- 
cates the pad supports 1 2. It will be understood that the 
present invention is not limited to use with such drive 
systems. For example, the polishing pad clusters of this 
invention can if desired be used with conventional plat- 
ens that are rotated about a central axis. 
[0022] It should be noted that individual joints 24, 110 
are completely isolated from one another. Each of the 
joints 24, 1 1 0 articulates about the X and Y axes, there- 
by allowing the respective polishing pad 23, 112 to po- 
sition itself as appropriate to follow the non-planar con- 
tour of the wafer W. Because the joints 24, 110 are com- 
pletely isolated from one another, articulation of one of 
the joints 24, 110 has no adverse effect on the position 
of an adjacent joint. Because the individual polishing 
pads 28, 112 are comparable in size to one of the dies 
D, excellent planarity of the dies D is obtained. 
[0023] Figure 5 relates to another preferred embodi- 
ment of this invention, which includes a polishing pad 
assembly 210. The assembly 210 includes a polishing 
pad support 212 which is rigidly positioned in space. A 
belt 214 is caused to move across the pad support 212 
along the direction of the indicated arrows. The belt 214 
supports an array of polishing pads 216 in a mosaic pat- 
tern. As described above, individual polishing pads 216 
are preferably of the same size and shape as an indi- 
vidual die included in the wafer W, though other sizes 
and shapes are possible. The belt 214 forms a closed 
loop around a number of rollers 218, and one or more 
of these rollers 21 8 is driven in rotation by a drive system 
220. 

[0024] The above-identified U.S. patent 5,692,947 
provides further details regarding a preferred construc- 
tion for the belt guiding and driving system.. 
[0025] The belt 214 is formed of a ferromagnetic ma- 
terial such as an iron-based stainless steel. Any suitable 
thickness can be used, such as between 0.25 and 
0.76mm (0.01 and 0.03 inches). The belt has sufficient 
flexibility to allow the individual pads 216 to articulate 
with respect to one another both in the X and Y direc- 
tions due to flexure of the belt. 
[0026] The wafer W is backed by a magnetic disk 222 
that includes one or more magnets that generate a mag- 
netic field. This magnetic field interacts with the belt 214 
so as to urge the belt 214 and the polishing pads 216 
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toward the wafer W. Flexibility of the belt 214 allows in- 
dividual ones of the polishing pads 216 to articulate and 
thereby to conform closely to the surface of the wafer 
W. The support 212 prevents the pads 216 from moving 
away from the wafer W, thereby providing a rigid limit 
position for the polishing pads 216 in the Z direction. If 
desired, the magnetic disk 222 can be designed to cre- 
ate a non-uniform magnetic field so as to provide pol- 
ishing forces that vary across the wafer W. For example, 
in a situation where polishing rates tend to be greater 
near the periphery of the wafer W than near the center, 
the magnetic disk 222 can provide stronger magnetic 
forces near the center of the wafer W than near the pe- 
riphery in order to make the polishing rate more nearly 
uniform across the wafer. A magnetic field that is strong- 
er near the periphery than the center of the wafer is also 
possible. 

[0027] It will of course be understood that the use of 
magnetic forces in the manner described is not confined 
to the belt embodiment of Figure 5. Instead, a suitable 
magnet can be designed to interact with any ferromag- 
netic element in or behind a polishing pad. For example, 
a suitable magnet interacts with the ball joints 24 or the 
cardan joints 110 described above. Of course, both per- 
manent magnets and electro-magnetic elements can be 
used to create the magnetic fields described above. 
[0028] The speed of linear motion of the belt 214 can 
vary widely, for example in the range of 0.25-1. 02m/s 
(50-200 feet per minute). Conventional slurries can be 
used, including water based slurries. 
[0029] It should be apparent from the foregoing de- 
scription that the preferred embodiments described 
above provide a number of important advantages. First, 
since the joints are isolated from one another and rigidly 
supported in the 2 direction, a wide variety of polishing 
pad materials, including conventional polishing pad ma- 
terials, can easily be used. A wide range of materials 
from polyurethane to glass can be used, though of 
course in the embodiment of Figure 5 the pad material 
should be sufficiently flexible to bend around the rollers. 
[0030] This invention is not limited to the preferred 
embodiments described above, and a wide variety of ar- 
ticulating joints can be used, including magnetically sup- 
ported, hydrostattcally supported and fluid bladder sup- 
ported joints. The invention can be used with both linear 
motion polishing systems and rotary motion polishing 
systems, and the magnetic assembly described above 
can be used both with clusters of polishing pads as de- 
scribed above, as well as with conventional polishing 
pads that are larger than the wafer. 
[0031] It is therefore intended that the foregoing de- 
tailed description be regarded as illustrative rather than 
limiting, and that it be understood that it is the following 
claims which are intended to define the scope of this 
invention. 



Claims 

1. A polishing pad assembly for polishing a semicon- 
ductor wafer (w), said assembly comprising: 

5 

at least one polishing pad (216) supported on 
a ferromagnetic element (214); and 
at least one magnet (222); 

10 wherein in use a wafer (w) is positioned between 
the pad and the magnet such that magnetic forces 
produced by the magnet (222) on the ferromagnetic 
element (214) bias the pad (216) against the wafer 
(V). 

15 

2. The invention of claim 1 , wherein the at leas one 
magnet creates a non-uniform magnetic field 
across the wafer, said field selected to enhance 
planarization of the wafer. 

20 

3. The invention of claim 1 , wherein the at least one 
magnet creates a non-uniform magnetic field 
across said wafer, said field being weaker at a pe- 
ripheral portion of the wafer than at a central portion 

25 of the wafer. 

4. The invention of claim 1, wherein the at least one 
magnet creates a non-uniform magnetic field 
across said wafer, said field having a strength at a 

30 peripheral portion of the wafer that is different than 
a strength at a central portion of the wafer. 

5. The invention of claim 1 , wherein the at least one 
polishing pad comprises a plurality of polishing 

35 pads (28), wherein each of the plurality of polishing 
pads has a size substantially equal to a size of an 
individual die on the wafer. 

6. The invention of claim 1 , wherein the at least one 
<o polishing pad comprises a plurality of polishing 

pads (28), wherein each of the plurality of polishing 
pads has a size smaller than a size of the wafer. 

7. The invention of claim 1 , wherein the ferromagnetic 
45 element is an endless belt (214). 

8. The invention of claim 1 , wherein the ferromagnetic 
element comprises a flexible endless belt and the 
at least one polishing pad comprises a plurality of 

50 polishing pads spaced apart on the flexible belt 
such that each of the plurality of polishing pads is 
capable of articulating in at least two directions due 
to flexure of the belt. 

55 9. A method of polishing a semiconductor wafer in a 
polishing pad assembly comprising the steps of: 



providing a polishing pad assembly having at 
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least one polishing pad (216) supported on a 
ferromagnetic element (214); 
establishing a magnetic field across the semi- 
conductor wafer (w); and 
moving the ferromagnetic element (214) 
through the magnetic field in a linear direction 
in a plane of the wafer (w), wherein the mag- 
netic field biases the ferromagnetic element 
(214) toward the semiconductor wafer (w) and 
the at least one polishing pad (216) supported 
on the ferromagnetic element polishes the 
semiconductor wafer. 

10. The method of claim 9, wherein the step of estab- 
lishing a magnetic field comprises establishing a 
non-uniform magnetic field across the semiconduc- 
tor wafer. 



Patentanspruche 

1 . Polierkissenbaugruppe zum Polieren eines Halblei- 
ter-Wafers (W), wobei die Baugruppe umfasst: 

wenigstens ein Polierkissen (216), das von ei- 
nem ferromagnetischen Element (214) getra- 
gen wird; und 

wenigstens einen Magneten (222); 

wobei in Funktion ein Wafer (W) so zwischen dem 
Kissen und dem Magneten angeordnet wird, dass 
magnetische Krafte, die durch den Magneten (222) 
auf das ferromagnetische Element (214) ausgeubt 
werden, das Kissen (216) an den Wafer (W) druk- 
ken. 

2. Erfindung nach Anspruch 1 , wobei der wenigstens 
eine Magnet ein uneinheitliches Magnetfeld uber 
den Wafer erzeugt und das Feld so gewahlt wird, 
dass die Planarisierung des Wafers verbessert 
wird. 

3. Erfindung nach Anspruch 1, wobei der wenigstens 
eine Magnet ein uneinheitliches Magnetfeld uber 
den Wafer erzeugt und das Feld in einem Randab- 
schnitt des Wafers schwacher ist als in einem Mit- 
telabschnitt des Wafers. 

4. Erfindung nach Anspruch 1, wobei der wenigstens 
eine Magnet ein uneinheitliches Magnetfeld uber 
den Wafer erzeugt und das Feld in einem Randab- 
schnitt des Wafers eine Starke hat, die sich von ei- 
ner Starke in einem Mittelabschnitt des Wafers un- 
terscheidet. 

5. Erfindung nach Anspruch 1 , wobei das wenigstens 
eine Polierkissen eine Vielzahl von Polierkissen 



(28) umfasst, und wobei jedes der Vielzahl von Po- 
lierkissen eine GroRe hat, die im Wesentlichen ei- 
ner Grolie eines einzelnen Chips auf dem Wafer 
entspricht. 

5 

6. Erfindung nach Anspruch 1 , wobei das wenigstens 
eine Polierkissen eine Vielzahl von Polierkissen 
(28) umfasst und wobei jedes der Vielzahl von Po- 
lierkissen eine Grolie hat, die geringer ist als eine 

10 GroSe des Wafers. 

7. Erfindung nach Anspruch 1 , wobei das ferromagne- 
tische Element ein Endlosband (214) ist. 

15 8. Erfindung nach Anspruch 1, wobei das ferromagne- 
tische Element ein flexibles Endlosband umfasst 
und das wenigstens eine Polierkissen eine Vielzahl 
von Polierkissen umfasst, die auf dem flexiblen 
Band so voneinander beabstandet sind, dass jedes 

20 der Vielzahl von Polierkissen sich aufgrund der Bie- 
gung des Bandes in wenigstens zwei Richtungen 
gelenkig bewegen kann. 

9. Verfahren zum Polieren eines Halbieiter-Wafers in 
25 einer Polierkissenbaugruppe, das die folgenden 
Schritte umfasst: 

Bereitstellen einer Polierkissenbaugruppe mit 
wenigstens einem Polierkissen (216), das von 
30 einem ferromagnetischen Element (214) getra- 

gen wird; 

Erzeugen eines Magnetfeldes uber den Halb- 
leiter- Wafer (W); und 

35 

Bewegen des ferromagnetischen Elementes 
(214) durch das Magnetfeld in einer linearen 
Richtung in einer Ebene des Wafers (W), wobei 
das Magnetfeld das ferromagnetische Element 
40 (214) auf den Halbleiter-Wafer (W) zu driickt 

und das wenigstens eine Polierkissen (216), 
das von dem ferromagnetischen Element ge- 
tragen wird, den Halbleiter-Wafer poliert. 

45 10. Verfahren nach Anspruch 9, wobei der Schritt des 
Erzeugens eines Magnetfeldes das Erzeugen eines 
ungleichmaliigen Magnetfeldes uber den Halblei- 
ter-Wafer umfasst. 

50 

Revendications 

1. Ensemble de tampon de polissage destine a polir 
une plaquette semi-conductrice (w), ledit ensemble 
55 comportant : 

au moins un tampon de polissage (216) sup- 
ports sur un element ferromagnetique (214), et 
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3. 



au moins un aimant (222), 

dans lequei en utilisation une plaquette (w) 
est positionnee entre le tampon et 1'aimant de telle 
sorte que les forces magnetiques produites par 5 
I'aimant (222) sur I'element ferromagnetique (214) 
rappellent le tampon (216) contre la plaquette (w). 

Invention selon la revendication 1 , dans laquelle le 
au moins un aimant cree un champ magnetique to 
non-uniforme a travers la plaquette, ledit champ 
etant selectionne pour renforcer le planage de la 
plaquette. 

Invention selon la revendication 1 , dans laquelle le * 5 
au moins un aimant cree un champ magnetique 
non-uniforme a travers ladite plaquette, ledit champ 
etant plus faible au niveau d'une partie peripherique 
de la plaquette qu'au niveau de la partie centrale de 
la plaquette. 20 



10. 



fournir un ensemble de tampon de polissage 
ayant au moins un tampon de polissage (216) 
supporte sur un element ferromagnetique 
(214), 

etablir un champ magnetique a travers la pla- 
quette semi-conductrice (w), et 
deplacer I'element ferromagnetique (214) a tra- 
vers le champ magnetique dans une direction 
lineaire dans un plan de la plaquette (w), le 
champ magnetique rappelant I'element ferro- 
magnetique (214) en direction de la plaquette 
semi-conductrice (w) et le au moins un tampon 
de polissage (216) supporte sur I'element fer- 
romagnetique polissant la plaquette semi-con- 
ductrice. 

Procede selon la revendication 9, dans lequei I'eta- 
pe consistant a etablir un champ magnetique com- 
prend I'etablissement d'un champ magnetique non- 
uniforme a travers la plaquette semi-conductrice. 



Invention selon la revendication 1 , dans laquelle le 
au moins un aimant cree un champ magnetique 
non-uniforme a travers ladite plaquette, ledit champ 
ayant une force au niveau d'une partie peripherique 
de la plaquette qui est differente de la force au ni- 
veau de la partie centrale de la plaquette. 



25 



Invention selon la revendication 1 , dans laquelle le 
au moins un tampon de polissage comporte une 
pluralite de tampons de polissage (28), chacun de 
la pluralite de tampons de polissage ayant une di- 
mension sensiblement egale a la dimension d'une 
matrice individuelle sur la plaquette. 

Invention selon la revendication 1, dans laquelle ie 
au moins un tampon de polissage comporte une 
pluralite de tampons de polissage (28), chacun de 
la pluralite de tampons de polissage ayant une di- 
mension plus petite qu'une dimension de la plaquet- 
te. 
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Invention selon ta revendication 1, dans laquelle 
I'element ferromagnetique est une courroie sans fin 
(214). 



45 



Invention selon la revendication 1, dans laquelle 
I'element ferromagnetique comporte une courroie 
sans fin souple et le au moins un tampon de polis- 
sage comporte une pluralite de tampons de polis- 
sage espaces sur la courroie souple de telle sorte 
que chacun de la pluralite de tampons de polissage 
peut etre articule dans au moins deux directions du 
fait de la souplesse de la courroie. 

Procede de polissage d'une plaquette semi-con- 
ductrice dans un ensemble de tampon de polissage 
comportant les etapes consistant a : 
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